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It is tfeet tlj« straotiir# of the soli ©xerts ® ooa-
tr^m^ ©» «tr »,sd w^»®at« witliiji the soil Ijody. There 
ims mlm '&#©» Btt»h l^ertRiMs# sttaofcsd te th» iaflwaee of soil stroctur® 
©a plaat grtswtiig soil erosion, tilth, a»d other soil proper* 
.Por« spfi.®8 ia «ell« t» liip#otly r«.lst©<i to soil mtrueturm, Sveiy kiad 
©f »il st:rtt#twrt h&m its <5«t efeara-etsriirblc por® »wace* If w@ chose t© 
tliii& ®f 8#tl :®trm0%«p« 8« t.li» mt«f«l srrwig®a<fflEit. ©f soil "pftrtloles as they 
mxirnt laader ©s»#i,ti»w ia tlse- fieli^ tl^ja th© por« spaoe becomes a 
of tJie fet«r«il struetiap®, in this sens©# 
«:®3i mt fee iti»qw,t«ly tfesertfesi witteta't tafclag tiato ©easideratioH the ei«©o, 
xmmhmrmg^ am<l tltaf!®® %l» mrl,oa« psres mirt witlioat fhe las® of so®® ex­
pression sff t&« ps'ttem of s©lid .material aa<5 
•pmm s©e%is:as. of ©rieBt»t g«pl©s of «K#iattjf%©d mil wer© found 
to »hmt til# asttii^l -gQil—stya-ettirie, pers-apmc® -mtters ®3cc@ll©»tly. 
It •»»« reeo®sis®d tMt w!3®ire»« gaalitstiv® desoriptieaas, sxieh as ooald 
b# wttf# from t,&i» w©r» ss©.ftil» •(|ua,Kt.it8:tiT® ©aEpr®#sio3as wear© #s» 
.s#»ti.«l. %o til# #0a^.ri»©a# »#e»s®mry ia e®tsfeli®Mjsg th® relatio®-* 
sliipB li®tw®sa mS.% mtrnrntnrm aai. ®tJi®r phmmmmsM., The purpose of this in-
ir®s%ig®tioa i»s b««m te iwelop a <|matlt«tiT€ aethod by *Mch th© ehap®^ 
#i.t# ^igtri^Htlea-p. «:tti -mlwm «f' p®r#« eowld b« s»®,©tjr®d in a sample of soil 
i» its mtsrfel 
4 
tt>r tfe® ptirp®®® af sasaetiriBg « proper-
%2f ®f aoB® or it t® siirisntjla^ %o »ow|»m tfe® remilts ob­
tains <?. it *ttfe -felt® iatt of" ©t}»r t«©teiqs»» «»»<S la ^tenrtaiag the oaise 
fIte i!®ti©d tes ®-o^ar©rf with two ethe^ps ©B^l&ylag soils 
l» •fch#lr *tam1L stPBefcaiml «>»ittloat %fc«t has l»«en la gmmrml •us® :Por 
ft im^mr ef ymmw&p tit® gwtiri% laethod,. aad the 
e%imT % r#0mtly d»T®lof®i wtelsfc wfeilizes fefee eaer^ ooaoept^ of 
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staMlity ami «i8« tlstrlteitiem la la®rt liqaMs. 
#f %,i» ia th© d^temiattiom of SGll.stnie-
twrm l?e«B rmtrnmi hy fi-alte (M) sarf SoteoloTsl^ (44).» Fractlemtioa 
ef thm- seil «|s©a ei^iT'es la « tfry mov&itt&m wes first «ocomplish®<5 ia Sucsia, 
ia. tWM.-, wmWm:€. fefts als» ¥##» mm4. by Kmn (as)» Tti® jaethod of sier-
isg soil iir«e"fc In. fi«ld %0 i«t®r8iia®- t-ii« agpregat# dietrlbwtion is 
3r®% It i® ilffiettit t© re!p«Ai0itol« speswlt s siaee th® te^lmique 
»tt«t hm ja&.®t«r®4 by «tt iaii-ridmftl,» t latrodmiag e personal element 
fftetof iat# tfe© ^at-enaiaatioB,-
Aee^r^iag t© fiwllm appeal^ tli»% Pi^l-e-rsfcy wm th© first to 
•««gg®«t » »®t!i©d f@i* i©t««siBl^ «ter-»istabl# Rggr»g«it«s l>;r fractioEattoa 
of %!.« «5it a|j0ia Bte-vmis i» w«%eT>» la ItlS h® mad# mma d©t©rslttRtioii8 of 
til# in S0ll» fitills (46) on tte method-. 
1# m 0f ®©11 ia 1%» fiattiral fl©M, soistiar® eomdition. "by c®pil.-» 
Imrity fi^r W miasit®#, it ws trsa8f®rre^ t© s a®st of siews, liOT0rs®d 
la • %«B.k ©Jp WKt^r, fflswly r®l®«4 sad l©i»er»a ^ Mm»0» Teder (50) iBodl-
I*!®*! til® Mtkoi toy wslag »«ete«ie«l »a»B f or th@ raislag and lewering of 
til® si«w» «# 8,»i, ft fowrtlst %mh»M Wi * wimxte fm ^ isisutes. 
of «si»g * Be®t of Bottyoiae©® (S) only em 
si«ir© at * ti», ©se s®il is pla©-®d ©at© m el&v® staadiag in imter im a 
sl»l.l«w .8lai»A f©r t4 bdwre* siw«(i .geatly, aad the soil which passes 
tiiTO«gh tfe» sl«'»e i« r®acpr®4 t© ai»otta»r ®i»-w of fin«r a®®h staadlaag iu a. 
siailsr dtsli sf ?hi» i® rs^atsd for e®efe ®ize of eiew 
8 
lltttrlatios lm» hmmx. «««€ by Bawr sad, (8) tot s@pa,rs,tiag 
agg3p«ll&%«» witJi iJiaaeters h^twrnm. 1 «&» 0»02 asft» Thm eltstrlat ioa 
se-titei s«p^3?«%«# ^oit fra«tiG®i« fey removing psrtieXe® of a 
«®rt»la ®t«:® ta « et2.np#^ of wa^er* '®'at»r ie slluirei! to flow thretsgh 
a wrtl«»l -0yllai,«r froa tl» ita%t«s to •feh® t#p with « giTCw wlocity* If 
a soil stispMsfsa 1« pjM-mi lathi® elatristioa tab®, all pertleles tha.t 
lmv« tsttllsg wloeitiea mmllmr tfmn tlie tapward imloolty of water will be 
eaj*?ied aiat of tfa© tals©.* S«|jsmti6as imt« fr»eti<s«.8 of tSifferont sizes Is 
hy> el»»gia^ %k@ volmMj sf th® «arr®»fe ttifio^gh « siagle tiab© or 
tiir©a^-» series of t«fees of differeat • 
dia.aet«rs* ertti@ls»s3 ot tli© wttiod aw th« <ie»si1;f of the sgir.regates 
Is met eomstaat aa-«f ®ea«@qp'®;atly Stek^a* law eaa aot b# tmmd satlsfeotorily 
for e«l©mls:ti:^ tl« of aai tha% Mie water passing throu^. 
lA# @l«.trtat©r wa#h#s ©Mt ftocealating elestrolytes., cm&ing a disperBim 
of. tk» aggregate#.* It sppe^r# tliat tMs »thod ow» hm to dstenniii© 
tfe®. sggr«^t®s sine# th« wet-sts-ring t®ehn.lqi»8* lower sine 
liffllt Is .«;"b©ti% 0»gS ms, dlstri'fetitim of th® particles .smaller thaa 
©.Of ».* ms. hm i#-%«y5si»<S thm p.ip®tt® -fc^oimicpj©, ilDwewr, preeawtioJM 
snast "fe® t.«k®a t© Imtsr© that ther® are .no larg®»si«ed aggregat©® present.# 
S-0l® aal tdl«fs-«a (IS), ha-ro erltlelaed tli« iMthods of w©t-si@vljig aad 
.©Mtrlatlijg th.« aeil %© sM«im a» «ggr«fa.t@ diatributioa* fh«3y ©OB3id©r©^3. 
ttist th® sievtag m&tleu Ijrssks ap aaay cf tit® aggregates.,, and suggestsd that 
the «t» distrilmtiisii ot Rggmgate® sbotald b© fonad by detemlning thslr 
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I •S I 
tloas ©a m. wait -of ssii <W:li®r« (SI) hsr® d®sigjmt®<2 th® 
©apHlsrj spite# la tmrm &f the (@Rle«isfe®€ Boistw® ®©irt.®sit at- sattim-
tl©B is perceatag® l>y w«lgfet wMefe Is tsy dlirldiag the powsity "by 
thft votiae fM» ^auMty 3»pr«®©ste.s •&© per®#ata^ by wei^t of the 
ws-istur® in till© ssH ^e-a all th« |s©r« spa.e-» 1# ilHeei with, water* Another 
sathoig- tiwt hfi.s %#« lwfcr©A»«d is 1» toteraiiie th© mt©r cftpmeity of & large 
el#d «oSl %y tt t# satsrat# e&pillarily wit& wftt#r (5)« The 
vol«» is %!»» b-y t^ssr-aiaaf the elod tm oil after which it 1» drietf 
fli# ©apHfary aaS for® «mc® em b© e®l<stilat<e^ 
fr$® #l»0i3Pie grsirity 
Data #;l5t«iw-d fro® tefiltmtioa Qt toeim -^©Itime imirm h^ms. used ia 
mkiaii f-orosity i l f } *  fi®l<i«^oltMtt© wsi^ts were sSetemined 
'®»iS iadie@» ©f »o»<-©aplllsry poMoity otet«ia©d by ©alcmlatimg the TCIij®® of 
n-at ©efis»apl«J: toy m.t«r 24 feoMrB sffe^r e&t«mtio-a. 
In, i®t#rs:S,ai»g the pereolatlea. rRte® ef ©oil cores ia-the 
to1j-6mt-ca*y^ Slater aM ly«ri (42) obMrwd. that the field mesage'swiys# sueh, 
as root er t-t.«iet«ral «l«®mges, wr® wsr© teportaBit thaa the oharae* 
t#r or wlw»i» «€• th® pore «|j.ac*,e o.f th«» ©oil mstms» 
le®»a« »ov«®at sa»t take slse® tferoagh tli© soil pores^,. the tyjte, 
rat®,^ aai «i®©«3at serromiiat are r®lste4 to th© properties ftffeeting the 
mtaro of f &« poret*. Water a®v®®®at say !•« teto two typos* Oao type 
1® »e'TOis®B% tm the l»ri®r por©» Wiran0k th© aatloa of gra'rity, or moTBumnt 
im ft saturate# soil* .A seeomd typ# ©f ae-vesast is tAat w!stefe sioi^es in the 
#»ller por#:» wai@r th® i»fltteae« of ©aplllary for©®® from seri^ce to surface 
11 
©r la, tim p©«s la tte prmmn&e ©f mssero-as air-^ater lat©rfec©s^ or 
,ts m. aas«t«T®.-fe®i mtt* ffe©- rete aad aaomat of mm^amnt of water 
Is 4®t^®3Pial»8ii "fey ib.® swEEfeerj, sim aaa,4 esuflgwatioa sf the pores -srhieh &ar® 
witii s«iefejr« atthe ti®# flow t%k»s pla©»,. fh© amoimt and si»© of 
th« pc«*«8 is Inr^ly A9tmrmltm4 by t®3rfc«F0 ami iegr©# of emmetiQUf although 
,gf«3«lf:,tioa m.j ettpillary pore «paee co»t.e»t ia fm.^r ©f the aoi^" 
©.©pillft.ry perosity (S)» 
la reeenfc ocas.lS®mt}le work M.® b@«» doa© ia tfe® iawstigstioa 
of th® r®latioB»iilf "b#"!*®#!! Use »ist«r« «5ttt«5t ef soil md the preffsww 
«•' t««l@a wltto nAisii thmt TOistare is -lasid.: Sijie# sos-etsplliary 
ffor®#tty i® ilefiae# in tero« of ttie miz« of por®® timt do .aot Jiold is-«t©r 
tlglitlj fey ompillafy fer«#s, it becosBs otovio^s that tJ» twsioa un^®T isttich 
a «o,tl is <tralia«i tsUI ®f©»ot til® apjjamssfc «a©tait of am-eepillary pores* 
fl» oh3P"TO 1»s to ©aleulat® tin© sie« fiistrlfe^atim 
of pir®« ta tM Thm eateijliatioas aw 'b®®e<S on tfee sap ilia ry—ri®® 
forsMla^ 
^  *  r © g  ( A )  
li is th« m©«t of t«iisloa .©3Epr«»S0d la c®stimet©rs of water with -sshieh 
%1» e©fl water ta t» f is the s«rfee# t«a«loa.. C thm density of 
•wRt^r, g ifi# R.eft»l#«ti©a im@ to grsvity.* s-nd r is t^ mMua of the 'espil-
larj ttalsei,, tftiieh at 2S € bi®«o»8«,,. 
2»S4 
 ^ • .....gliMI..,. (B) 
12 
•Aey# ^ 1» fMm €te»6ter of fcii®- pore ia siilll»®t©rs h is the ais.o«Ht of 
t«fi« «Kpr#ss#4 i» of water wi%k wMeh th© sotl 1® in ©q\ii-
lil^rlwi., yr0» thm tmrmal^f 1% i« possible to e.«l<5\alat«! the diasieter of th® 
p&rmm %j Bmy ,glv®a tSMlM* fmrl&ns »»tfeods (6) (10) (12) (27) (41) 
hme teeea ii«vi8#i %© er«a.%« th® or stietlm preseur®. Bair®-r (6) is 
of the ©pimi^a that «lmp» #f tli® pW «• »oi.stttWs- etsr^© is related to t-h® 
of a »#tl» fls© «»tmt of «a,t®r that is withdrecmi from, zero 
t®ael<»a to tlmt &f the poiat* of th© cwt® appears t© be eloaely 
aasoei«t©-d witli thm r»t« ©f wtter m<yr®si©^i^ tbr©«gh tJi® oolwm,# This aiaotmt 
of i«6t«r ari«#» f'm» perws tfe»t feftW Iseea «a<! filled with, air at 
t#asi6a# l€s»#i» tkm timt m% tli« fl«* point# Batwr (B) elassifi«s sti^h pores 
&u aoa»ea;plllary» 
A. soil ftrntiem method has "beea 4®r©lo|»€ by Pignl«^»1cy (36) -^©rmhy m 
sixtiire of p-rmffla and HapJithalia® is gradwll;^ absorbed hy the soil. On 
tfe® wtl s«spl@ ¥e©©«#s 'hard, mmd selitf* Thin seotioBS emn be laade 
•rfaiefe my fee emaised ai#r0asepi®all3r,« Frtm a tp&litativ® 8xa®imtloB of 
th® perma mm4 ©aplllftri## in m larg® iMsfeer of saaiple®.,, h© e©ael«d©d iJiBt • 
tJi!® strasttir# ^t«li k« o%s«rsr«d:; tm tfei» «®©ti»as b® elassed a® micro-
straotar®#. 
ItifeieMi. (26)  Mb olaasififti -ttt® %p®« of sicr9-«gg3regst©s in the soil^ 
wsiag tliia 8®ati<5»® pr®|«r«d fmm s«il samples t^eksa In their aatm^l 
atractaral state sBrt hy iir#et obssrTOtlo.a with « ©oil HlcT®«cope» A 
Eaetfeed f-©r «t«%lag per® «pae© la as-disturbed soils aiiero«c©plo«lly h»8 
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w@r# a#-8©eiate^ m. Itm plasti© rmge aM t>t© refraet-ory soil 
#t-«asstar®« witli m high 
15 
llPElIMiifAL 
DratfiftBiafttioii VQlaw-Piersentftge T&r& Spae# 
l<0e«%£#a aad de-agrtp-fetait mt fg*ofil»8 
Si this atsiy prefll® #iMBple» wer# mf ime soil types, Qo® sam-
pllag of til# SIs«l.l5y was .sad® «-fc th-© Soil Coa»@rvs%lon fjqseriaeat Ststloa at 
B«'at«syjf Mi«8«ri» «ad oae sf ^,rshttll on S©il Coas^rmtion l3i5>©ri« 
aeat Statioa at €laria#R.» lawm^- of tl» dsta awilfelsle coiie9mln,g 
til® «©il» «t.fheae tw©- st.ik*i©» C^) (^) (48) (4S)» fhe-se sati^jles 
•©B'ttPttiS st #itcfe S^fttloa fr©» »» «r«* Im ssoJsttaaQiss sod oa© rod north 
of plot »1« ©f plst s®ri«» #3w, 
Sias© mw:y ©o»l«t« Aeseriptioms of ttt® profiles of these two soil 
typ«s as glT®»- la s^oil siarvey reports ar® sval1te,ble ia th® lit9.rRtijr©, ouiy 
tlttir gem#«*«l mm&f999mpie .feature® will des©rife«4» Thef are as followss 
fe«lfey «lit IwM.j, « Prmirie «eilg, was d®tr«l©jp«i3 m<J«r grass wgeta-
t£©n em tim ts str^gly rolliaag t®p»gr«pliy of lsii.saa gl&olal drift, 
•flte a^rffiMs# .soil is a l>r«w» t» 4ark gMtyisb-ter®®®. gilt lesm, fiie A2 horiaoa 
to a 4»ptla ©f IT is m fer«»a heair^?- silt leaa. fhe B horlsea aTOrages 
«l5<mt 15 i»efe©8 ta tMetees® a.iid v&rims from yeXlef?risii-brcrm silty olxty 
Ismm in tl» Bj heri^a to y0ltemlsih»*hrmm grttty to clay loara ia th« 
Bg flie fe©rls®n ts m f^llewi^EWbro-wa to light y«ll<9irish«>4>.r«mB 
gritty elmy mott^eS witfe. gmy mn4 rmmtj 'br©«s# ?!j© 0^ h®rls«» is a gray, 
l»«iry pMsti© olay -wi. tls fclaek iron staiise. 
16 
Ti» fcrsfall «llt m Prstlri® wa® i®'^ loped iawl«r the i»» 
fltMiM®® 0f gams# TOg^tstl©® OB fBstly wictalsttiBg t© roHi»g topogmpl^ 
of tJj.© P#0rlaa 1mm fh# Aj feerlssam 1® «, dark grsytsfe-Jbro-TO silt 
%0m& feleisiiag lat:# «. ^nrk gTmylsh-brows. to yellowli^Wbrowu h&m-vy silt los® 
iii tl« Ig-*, Ttm traasf^ioa %«%»»•» Ag ®a4 C lioriaens is asttally nctfe 
(i®fJbalt« my ¥® desl^mte# a# Wm Ag» It wrles from a yellcj^ish-brogra 
©r brow s ll% !©»* t© sllty el&y Iom, ffee Q horimtm is & f-al# yellow-
to grityl«fe#f!«l,l«Hr «il% elay i#«si aai i« highly oaleareous* 
ia"#«0yipttQB of 
la orii;«r to p3p®s#rwe t:l» mtuiml of the soil# «a»pling methods 
m» des«rHj«i Joliastos (14) 'mrm mm4m 1®^ imi!f?lte.g eylind-er wea ©ere-
la.b«l«4 «:» t© ©ifi®Btati»a mmd t© p©sittm is ^a© profil«* The tliin 
#@eti0a» tt«ee«l.ag to tlm pro:@®4«r«» developed lubiea® (26) 
«ai S©.« C®8) (Si) sad *»3P# ewt f»» tiie TOII ia « plan,# pRp«ll©l to th« 
M,J©r plas'#® «f fim fim w®r® gro«a^ to » tailckness of 
'0*#?± §.»01 »« 
ia tls® •»ieTOwrpii©l.»g^ ©f %fe« tmj soiltt were apparent as 
sigiA "bm ®3Ep«et«4 #**-« "fell® ilffer®B©®s .r»s-dlly soted by th® im<* 
».Mm4 e^-m Mm o%e©.r*»^ i» tfeia ssstiessa iWKt®r the petrsgraphio saiet^seop® and 
$M %&# aattarsi w^mr tMm Ktt1s-ii:aR «©il «i®roa©©p®, th© MargMll apfieared 
t© b® mstmh wr« p^rm&9 at s.11 tta® wag tfee Sfa®lby aisti. to possess « 
iB©r@' e^nsple-fc* 4at®ri?£%i®l a^e« «ygte®., tke Skelby was g®^ to fossess « 
d®a»«r growaS mass tlbsm %h® Marahall# It ws# «p-par»st that tfee soil ttae# 
m« w«Xl'««®ggr«ga%«4 la ttoe •apper horla»m» «f both profiles but in the surfac© 
If 
mt %1» "^rrnimll i% wm® wtmh swr# portms «b5 tmr& hotmf^o^bed with 
por« .!& til® fe,r8l»ll th© *ggf^gat«« w«p® often «l.eag;mted and romped 
wMl® ia tli« Siwllfef tl»y vmrrn wre «.gMlftr ii®d mmller tn si»e« la general 
tl» for# mfm-emm ware Mr^r te %la« Mar#!*!! lUarg^ cjmaib-llfce ii®r«--
gB.t»s -m^m moi i^3r« ©l««rly «®|i®wt0«i fr&» «aeh other by large 
per® »fR0®®» ffcis »trwetw« ©arriei 4oto iattt the j|g horieoa of the 
fcralMill t® m mmA gr««t®r ©aetimt tima la islie Shelby profil®,- fhe Marshall 
r«tfti»4 %«• m 3«rg© ^gr®« it# .!(&###,> «trwetts*« with iiBsreaaiag 
Cte ti® other toai# tit® B of th® Shwlbjr, ^xillli^ that of th« 
w&» fillei •»ith « 4«a8» growsS m.ms ishlsh ti^tlj ©ttel«®®<l aad 
«ii.rr©tmi«4 mil ,gr«iBSp %'©tfe ai0ro»o.»pi® aad aaoroseofie, ®ad «hich was b«»k»a 
OiEtly hj er&tfei 'hmmhiBg A«a«lri%i'ig«lly throiag^otJt the imsB «afl ee|>ia.ratiag it 
into la,r;§» mits#-
A fwll®wt»fe*itorei« fla«»le isrobatsly eolluidml in mtttr®* oo«» 
cwrrei i® %'Oth »Oflls «»! wms tIsIIjI® i» the »irptjBed field proftles tmdisr an 
r®fle®t@4*14^s% »t©r0«®®pc mM4 is thlia sect leas of th©s© sells se«n throng 
th® |>®trogra^hi© mAmrtsm'S&pm* This •SMst^ri®! was a^fe a% plentiful is the fer» 
atell profil© as is that ©f the Shelfcy, M©p®ewr|f in th@ fisrshall It was 
aor® '^T'Mly <listr4httt®i thyts^^otJt th« eoll m@9 and w«s not ooneeatr&ted 
ia th® 0TOi0k® 0m4 el4 womm aad root as it w®.« la the Shelhy, It 
•was ©s|>®oiftlly Im th® B horimn #f the tetter soil wh®r@ If it 
siiomM at all upim *®ttiag», it aast. weuli effeetiTeljr c log mmy 
®f tk« ©oiiritaatl^ @hwati»l®». ^©ther this mt«rial as fotmi in the Maridiall 
ta mtmrm triLth that s««» tn the Shwllsy i# not knmn* 
18 
Aeewiiaf lateiom*® .(lil of 8©H strueture, th© 
straist'a.r# th® sarfk## hsflism ©f the iRrolmll wo-ald possess a spoagy 
«©tl fsferi©.# a «oiiaistlttg ia th® Mala ©f aggregat©® 
to ©tfeesr l«fe. sot .grcsm isto « slagie ©.©h^reat iaa.8e« 
This tirp® ©f 8%«®tejp« w«« m Im t&mx& i» tl» hor£s©a •®3Ki«|jfe. that tit« 
Afgjp«ggt#@ «®ip® -fearer tl» i©fialt# oi'tJSE&«-llls» s&a|>©» *®re not a© a|ji» 
parsBt B.9 is. t:.i» ®arfs©«-* la tl# ®.ea« csl* greatest Ssposltioa tiis fitructwjp© 
»p-promchm4. thmt tii# i,a^ert®*tle ta sow# pla®®s "beeojuiag so dense 
t© amirlj- r®f»s^gat tJi® p®rpk5TP©.p®«tle tfpm dt fabyle* la tiw lsat®r-
textie fabrl© hmm mtmml fmiss larger ftgpreggt#® mre mnited hy !»«. 
t®rf,r®Btola.r %rii®©-® wb®f@a® la ti» p©rptoyr©p®oti© f&brtc aoa-ooat©d wimral 
gFal;»« fts-e ia •&. gy©ioM4 a»SB. 
Ito «iar.ae« sdil ef tlise r^prmen%94 m fftbrle type aidmy "betweea 
tfe®. tpeagf -sad- tli« «»4 tfee 8 iiariao'-a-of th® porphyropeetic 
tfi», wltii til® #xe«p%lsii tk«t tli« mtseral gmima wer® mxte tightly h©M thiaa 
is &mmin teit tfaat ©f «si grains were arafflettmB ellghtly 
with; matiagp* 
l^wlepiasate mnS. ad»ptati.g» ftad preoetoye 
fkmm ©%»»rwtlo» wM«lt ^rm- sor® oos^let© aniS detailed, than 
mmj B-roilebl© wttfeotrt th« m.i.A ©f tfc# aieroaeop© present a piet«r® ^iefe 
help® sxplaia ia th# iafiltysMoa rate® &wS mthmr physical proper­
ties <st tli®s® soil p«!.fii©®. VwrnrthBlmns Isesatts® of tite qmlitstiire mttir© 
0t ol3»®rvatl©ms» th© .data. 4e ij»t lead thesselTSs to «»wrieal eijpreasion. 
«ai ««ffi^.rls©as are ilffiettlt* la order to get & 
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This bamper ap^patu# ooasistei of m SRi.all bra.se tiitse, 2„7 cm,, in 
leogtii, ser«wsi ia mm wpri.^ position, to « rmmd. bras-s tsas®. By meaisat of 
a «©r®w,.. tl» »8cfea®i«-a attached the rotating stag®, tipper ®Hd 
-of "Hj.® %r«sa t».« orlapeiS ea€ «. Aort roi^ of « slz© whiek wo«l<i ©asily 
;sli€« up ®-»i <S<»m la •ii« twite It® 14 in pS«tee By s. g-all spriag* rod 
Itie lt»l^t o# aprl^t eel-aim l.E em. Th@ Imraper cons ia ted o.f 
m stop el.«i|>e4 of tHe sleroscop® at sueJi height that tho 
lower ®a<l *f©«li tim wprl^t ©#l^w irh.®a the st®:.g« was rotated to a 
®«rtais p«s£tl6»» A mf&imn%nmX st®f® sJasigaad ©.riginally for a "blologloaX 
»ie-r©8«.o|)® WR-s «i&pt0d to fit p«tr©.f.r«iiAio Merosoojp© fe-y el«®iping it to 
tfe® Ms© with m e.»t mrmw*. Th® a»etaa4e®.l stag® ms s®t at th® positioa, 
©boteas- ,«.» tMe zmr& fsiat toy allgaiag it parall®! to th® ara of ttos micro— 
scop®» w®« ti»m citm^mA ia p©-sitioa with the lower «fnd strlkiiag 
the ml'mm. mm4 t^ positioa i» €#gr®«« ost th# rotating sta^ aoted 
aa<3 StouM It aeeeasftry to resrow the jaeohanioal stag© or 
a thla b-efsire a »««tio« «s.a c©apl«t®ly meumnrmAg it muld l>e returned 
t© Its &Ti.glm% pdtittoa by sl«o aefclag th® ««st-^®st mad aortk-soiath rea<3-
iags OS th« weliMi«sl »t«g#» Th® stag© cotild hm oompleitely rotated by 
pusislag doi® on tt® atert rod. aad msalBg it taster the fe-^psr, fhis appa-
r6t«® l-« s]b©wt -attaefewd to 'ite pstrogmtslii® laieroseop# ia Figures 1 and 2» 
Ib or«3®r to A«ck «p©a th.0 possibility of a direetiojml orisntation of 
per© spae® ia a toritea-tml flaa«g, two c®^l«t« sets of were 
H»-4e om ©act tkla t.« a €ir«etion nortmX to th© other• About-150 to 
200 fields irer« »»««ia.red per sestioa aeeordiBgto a grid systoa ia which tfee 
m 
Figar® 1* Mleropr©,f#®ti« apparat-a® for «e«TOriBC per# spacts in tMn 
8««ti©a« of (m) petfagmphie mioroseo-m, (h) stabsfsg© 
sler©s©op® («) %w^r ftpptt,r»tas, (d) sicropro^^eGtor, 
j^ e2_ «irwr,. semi#.. 
flgtir® t# Ml©r®fr© f^S%lom ®p|»rstt:t» for traelag Br«,ie®t©«l iiaage® of  & 
Htiores^epie (ft| :gr0mS-*glmms fl&t®, (b) sdjwstabl® 
tiibl®,. (e) e0«3Eiaa. kaesb (A)  (©•) b«ni)®r 
(f) p®tyogr®tphl# aler©eoope (g) mieroproje t^or* 
fields were lesated ttt 1 m* iaterTOl® hy  ti® m© of  ^clisaicaJ. stage. 
flis r«®iia^- wem istartei at a» &hmmk isitlal point. An 
ftaalyeis of tl%« data (fabl# 1) »ir©«l©d ao notieealsle difference in the 
sesssreawats la th® tw© dir^ettoas, showing that no iwesurable 
•©ri«»tetl<at ©f pore spae# in swples oeettiT»i in tJi# pl«n« parallel 
to th® soil h&rimm* loss of the differesKse-s w©r« fowoi to be sipiificRnt. 
Sine® the was new aaS tls© wria^ility of pore space within 
•Acls. tMa ««©ti0» ws« sot 'faMswa* Inf ormmtloa ms n©®4e4 aes to th© nnaber of 
|5«r tlila s«<}tio;a Me^saary to 8»ei3r« a mmn mlts® r©pr©sentatiT© of 
tl» isliol'® s«etio».» f& walwmt® haw olos.sly 1fc« means obtained, lay relatiwly 
fmw »a«i\j*©i»nt« psr thla »®eti©a iro«M approseh tkos© calctjlated from the 
rwsttlts ©f 0©«©«i at I inter-mlB.,, mn analysis was raad© of the data 
wlt«y©la th® o%tatm»d fro* every fourth fi«l<i along the lia» of inter* 
o®fts -*«» only trmi tho»« fislis oeowrrtag in ©wry foiarth liae  ^
.gtTittg ®lj©wt 10 t® 1® -pmr B«otlon, dgpwndlng on th« size of th# seo-
ti©«» Foll«»lsg tto® smm p«tt#ra «aotli©r ««t of 4ata was obtaiaM by using 
©wry thirA rm of iBfc@ro®pt« aai #-wry Ifeiri field in eaeh of thsse rows* 
g&w sb©^ tS fi#l#« per seetioa# By starting at a definite initial 
point mch ti».* .so ^a%. th« for eaoh entire seotioa would h® taeod, nine 
different s«ts of valttoa for th© thr®« ty thr®® and 16 different sets of 
for th® foar "by f«Jr ssBipllng patterns wr® otstaiaed for each section 
aajfi th® MBmas- of tfe«8« i»e.«jir«»at» of •yol«a©«p®r0©ntag© por® space were 
ooi^r®€ wi^ th<»« of th® oe;^l«t« analysis (1 5»» iaterrol) of 1^ to 200 
fields for that s©etisn (Tsbl® 2).. It appears that the weans of the four "by 
?»fe|« 1* G^^srisflija of of pore gpso® Matarti. la tMa seetleat at 
Aim&tUm mmml %© e»®li othm in s pla»© parell®! to tfe« koriEi®# 
Sftrsfemll ft It loam BMl%f silt lm» ^  











































B* » of Mcroseopi© fields iB®asur©J 
x*"" - mmn wlum^pero^atage pw® apaee 
i' - stmniard dwlaticm of Troli3M»*pere©ata  ^ poi^  space 
1=1 • dir©Gtioa of i5»Rsw«a®@at noraal to direction 0| 
3/ » soil samplei obtain®d from the Soil CoBseryatioa Rxperimaat Station, 
"* Glarinda, loim 
4/ • soil sajaples obtsiaed fro® the Soil Coaserratioa Experiment Station, 
**" BethREy, Missouri 
 ^ • ^oEe of the diff^ reacea were fowad to be significant 
fifcl® 2# Sffeot of of m»mW9i la tMs ge#tto»« ©a istaas &i vdlwe-peretatag# por# m&m 
Wimh £il silt Umt/ sy Hit loam I/"" 
iarftei Stir&e® ^1 • 1,2* e • ii« 
a X a ¥ 
.» :S '^". S i.. a , • E 
»®»pliiig at mm "i no*  ^ • m* a©* % m, % ao«-. 1 
i m&0 mmr» 
•mU m 20>0 
C^g'Hibn of 
182 gg.O -ITS $a 8$f li.i 71. 5>6 lig 10 »4 lio 4a 
'Mil OS wi seat W rei 
I m# It M*6 11 17,S 18 14 S§4 8 T;!** 11 10 
4aw* n 10, d 11 8,t*.8 li IS is*a 8 4,0 It li*f 11 4,4 
issplisg i# 25«4 11 23,9 18 s.i 14 1E.I 1 €,.0 12 !«•§ 11 7,0 . 
Istermls 11 il»8 • m m,$ '11 #,« 14 11,0 i €•7 IS S,7 IM l,S 
18 If^ S 11 If fa IS 1S,S B 1,1 1 IS.f $ 0*i 
11 sa*i n us l« s»o 17 14,8 § 4.© 0 tS,7 s 8*4 
IS If 18..,S IS t,f IS 1$,S S 18, i 11 14.S 11 S.i 
li i»«f 11 IS 1,1 14 iia S li*# la S.f 11 UB 
14 18*S 18 li,i 17 Ba 14 ii«i 4 t»s 10 s,i 11 1,4 
IS 17.? It S4,i If §•7 la 10,7 S S*l s 18,7 11 t,S 
14 g?»i 18 li,S m s,,» 14 8*1 i S,7 18 la.a 11 8*S 
14 It.S 11 8S,a IB 84$ IS l§,8 s 0,8 10 lUS 11 7,7 
14 isa n 18, t u S.,i 16 ii,l 4 i*i 11 7,S 11 s.,® 
It SS#8 11 it»i u 7,7 IS i,7 8 1,4 11 1S,0 If 6,1 
14 10. S 12 21,g 18 i.S IE e,a Q 3,2 It 14 4.,9 
14 1S»T 11 S?,J 18 i,s IS 10, 0 S 3,4 14 g.0 14 sa 
total fdf to.Q " til It.b' •" m 11,# 71 i*:6 " m '' 
S bffi* % "tf'gs:!"- ' fS f 3""' m" ""*1  ^ ip- lg,f ' '10'" IT-
S m. 22 go,® 21 17,9 SS S,1 26 9,1 f ll,t n 6,2 IS 5,7 
eaji^ liag tl is»a 18 19,5 27 4,7 so 12,1 1 4,S 22 10,0 to S,8 
intervals ZB E4*T 20 14^4 SS €,® 2S 11,4 s 8.0 18 8.4 18 S,7 
22 12.g Z$ 22,15 St i.S 24 lf,S 8 1,8 19 10,1 19 2,0 
2S 22,9 18 18,0 SE 7,5 2® 14,1 7 2.S 20 lg,2 go 4,7 
26 18, S 80 2S.0 SE 4,7 27 1S.7 9 6,8 21 11,1 22 4,8 
83 20,S 2S SI,6 as i,9 24 11,8 10 o.s 2t 12,1 ss S,0 
ZZ 17.1 20 27,6 m 7,7 27 14,0 9 5,1 19 i8.e 21 2*9  
Total 2t>i o • o 1^2 22,6 zH 6,2 ll,§ n 8,1' 112 10,4 4,1 '• 
m 
m 
u* " mmber of aioroscG|5ic fields m&evire  ^
X** - mean voluise-peroent®g© pore space 
l/ • soil sasiplea obtaiiKxS from Soil Coaserratioa Bxperiffient Station, Clariada, Iowa 
17 - soil samples obtaiaed from Soil Coaserratioa Experim®Et Station, Bethany, Missouri 
Zf 
feay «oatt«3* JistiBtcrtly »«•« thtm thos® of th® thre® by three (a« 
*0H3M hm »i»©# a i»«is»r of fields -wer© fh« 
tiir«i® hy ttor«@ .p®%%««». gi*®# -siiteli appear s«ffloieatly c-los# t© tli® 
trtt# rnwmg® jfer the »®ati©a s .^®r ©teaerwtiaa, ®xc®p% ^mre the issKiber ©f 
Is aaftll* Qm. %hm Tja«is mt It ms Ae<sid»d to o-ownt 
SO t© ^ ;p®:y 
Sl«Be fftfele f tlsat thm tlire# fey tki^ « spas lag appr©®.«1ie« the true 
m&mn #f tlt« thta. at » mimimw a«rib«3P of f l®lds mmmred^ It is 
sir»fete %« wslml# tk® «,e«tt¥«ey «f tit® r«salts olitaiaed Ity i^s w»a®r of 
»«pllBg« la '$ i« giwa «ta»da.rd deviataoas of the ms&na tor tli© 
aia® fossiW# mm%m tlaf## hy *«d ©f 16 ®®ts of foat* bj fo«r 
»?«:elag»« F«sy c©.i^ «ri8oa,, ti® st«a€«.**4 d#irl®ti©a« ®r« also fibres wMcfe «rouM 
%® >&x.p&et94 it %h® mmma mwfear ©t tILwMm wmm r&adomly 8®l©et®d from the 
#«t# fw swple® giva lower standard de-ri-
atieas: th&n-womM rmmi&m aai^les ©f the ssse sis®* this ii«Sl€s®%e® that grid 
.««j.pl«B f I'T® », %ett®r •stlaat® rf* tism ,g«asr®Jl H®aa th«» wowld b® cfetaine^ 
fir«m r®i€®B fi®lts% 
Stmm it was »vii.«it tJiat ^t® (febl©« X, t B) r©pr«Bented 
mlm## ©l©»« t# th® a«ra;^ "if®l*ffl»*|)«re®stR^ sp®e® for ©aefe this »©©• 
t4©a « eo^ari®0m ®f %1» prefll®® ©f th®«e two ssila wss possifel®. The 
elB® ©i* p&rem <fetala8tfi l»y tl» alorcmetrie ffletho^l for botli tJie 
Mar A all silt %®sm. mnA ^.im iSli«l'by silt tmm soil® er« tabttlat®!! in feTsl® 4 
aa^ ar« »r©#eate4 ia ..gmpliieftl ferw ia Figaw S as & suiMatioji. ei^ r-ro.,. It 
«ppflfar* .fr« th#®® ista thst th© soil 6f th© llfersteall silt lotoa had 
mmt* por® spa.»# ia %km mailsttsrfes'a ftir-dry stat« ia tfe© field than did the 
28 
S. St«adterd Aeviatiem of meaas of ®yst«mtic samples co j^ared mth 
9tm-^r€ 4#irtfttt©»s of mmm'm of maic« ssmples of «<|h&1 
»!««• 
''¥^roiSr3~livIaHjSs''1oTliSeS5r 
f !»« ^3 f 3 imm 4 « •• ^ 4 .w®*. 
i»t#ry©l. s#apli30 ® istenml 
^rsliall' »ilt Imm t/ % 
Sarfae© 4,.# 7.S 6.0 
% iS« S,„t S*8 S,T 7.S 
6 - 1.1 l,-9 t.0 g.S 
Sfes«lby silt Imm s/ 
Sayfw® l.»,S !•? g.,8 s»s 
Si - IE" 4*# 2..0 S*9 4,0 
Ig - 20» 5..« 4*4 6.0 
e .•* .2f» l.S l...f 2.8 2.e 
^ €'aletilfet«i for #seii SftB^ltug ii5t#r»^ (thr©© bj three,, and fonr hj fonr) 
tmm thm s:%«i®rd d-®%t»tt©s &t •rol^rae'-perewatage pore spaee obt&ined by 
mwmpllmg s% 1 »• iaterwls* 
lx|i®©te€ 
lAmrm of »Mas  ^se»ipl«s 
• p®iml«tl®a .staad»rd 
a * p@ptt.lati<»a «t,s© 
SI » iBterr^^ (®.*g*» 4x4* 16) 
fhis jr««ial® is il«ri"w<il fro® tl» fewmla for  the staadard de» 
TlatloB .far swipi.ia.f witlioiat replaeeimst* 
«_ • mfW */•».<• m 
* -'S -'n-=-T 
whmre m " .©wpl® «i«« 
, la this ©a#e ® * a , i»«e« this .fommla fellesr® dlreetly.. 
W 
^ Soil ssEiple® ofetsJm-id from, thm Soil 0oii««ri?sttoa Mxp^rlmmvfc Statioti, 
, Cl«rlB)a«.^ l&mtrn 
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sMwd. %hm *itr®isEll t© Mwe T to 19 tiwo tk© Inflltrmtioa rate of the Shelby 
wi^:«r slailar cQBiitloas ©f »l©p» treatmmt, 
fakle 4* Sia# of pore® -ofefealaed hj th© Bderoiaetrio method. 
tst 0la«» }^rslt«ll Silt hmm l/ Mimlhj Silt Loe® 2/ 
iffberral iurm®# kg 1"^ C • Swrl&e# 8g • 20" C « g0'' '•' 
W&m %* %* 
•0»O.20 2,45 G»68 Q^m 1.82 0»S8 0,40 
Q»om 3.08 S»fS o»so l.Sf I.01 0.4S 
0»1OO 2. SO 1.8S 0*8S 0.4? 
0.140 2.OS i*m Q^fl 1.46 0.^ O.fS 
0.180 l.OD 1.01. O.Sl 0.71 0,2S 
0.220 1.20 l,s» 0,64 0.51 0.44 
0,»SS5 l»2f 0,«T o.si {5«8S O.g? 
O.TO 0.95 l.4i 0,06 0.^ O.20 
&,sm 0.40 I,.## 0 o*m o.ss 0.11 
O-,.1S0 l.ot 1.14 0 O.lf 0.13 0.25 
O»420 Q»1I 0^44 0.09 O.fl 0*42 0 
0.4S<> 0..8S •o..§® 0 0 0.S2 
0.?2 o.gi 0 0.24 0.S2 0 
•0,S4O # l.?2 0 0.14 0.18 0 
d»s» 0.,1S o.gg 0- 0 0 0 
•o.i« o.ss 0 0 0.41 0 
Q 0.45 0 •0.1f 0.22 0 
0»f2 0 0.24 0 
O.740- 0*4» 0 0 0.18 0 0 
a.tao O..J2 4... Si 0..1S 0..5f l»5f 0 
* F«r®eat ©f tot®! vel»ie ©f th# s«®pl«, Wsmn -ralws obt&iiEisd tram 
ia e tWa 8«stl®» at <llr»etl©a» ttoriasl t© #ach oiaier ia. 
a pl&.xi©- t© the profll® lieriaem. 
Bail ssEipleffl trim the Soil Ceassrratioa Is^erimeat Statioa^ 
"" CMriada.,. I&mt 
Soil sttispl®s obtaimed fr« the Soil Coa,s®rr@tioa .8a:p«rimmt Statioa, 
Sa.8»ouri# 
31 
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ia "fc-li.# sf a assi t.fee «.©ll. eor© s«t oa tMs S0m«it.» 
*i.ti5s «<p®l |»rts of m«thyl alcohol mM ether,, v&s poured 
iafee til# eestsiaer u-irfill ti®- mil e^m was twa©rs®d.* fh« and 
ImmrmS. w»m p1*e®<3. i» a mimmm ^essloftter aM ©•rae j^ated fro® t^ o 
t© fosr h@«r«« J» or l^-mry mm^mr Jet vmmmm pwm proifitieed. suf f io leHt  
fer tkt# .pss^ee^®, ©f t iM« r#<jalr®i te Ismrm^aet*' 
ti«a witk tb« of tfe-©  ^ «o41 c®re.. Aft:ier ijapr©gmti<m 
of th« soil e#i»ie irtth tlie pla«tl.©, tks s«Kpl® eyliaier m.-M eonteats were re-
mirmd ir&n (3rftAi»i f©r SO sain.wt;«r«.., plaeed mpoa a 
.'0 SMSII ti» paw, a»i feept tia. m. oirna at ® 0.» for oa® hcmr ts r«®QW t,li© .sol-
•TOJil;,.. fh® %®sfs®rstet.r# w«:® lfter«8.g#«i te llO^C. «fl e-a»if>Xe heated trtm 
f.4 t© 48 .tours 4s ©ris-r t<3 s-^eaw ©oi^ lete pol^roeriaatloa of the bakellte» 
It W6« s.0«tlat®« t© ret^F«^at© mme of fh© saisplea. The tis 
eyl'iiBi^ r m# saa ©flip® ef tlbe mlz@ and orlentatloa 
w»r# mmmS. tr<m '^m mmplm- with «, saw*, fh# ehip« ©oiiM he sawed o«t 
ft»oa -the ®f tit® wlMle of tli» ©©r® isMefe i\irtlit#r asmsred obtaiaisag 
laaiistmrls®# ssaapi®-®,# Slse® '^ Id Bot oo l^etsly fill all .of the pore 
•spa®#®,, tk® Atpm wr« r®l»»rep»%»i3 with IcoHolith aeeerdisg to methed 
®f KntSjetm (ti) aad tJism «s.i« lato thlm «@etioa»» It was felt that ia 
a4®ftlag t fci« f-roe«d».T»* %Mm 8@etl©»® w»r@ o'btaiae-d - l^ofe represeirfced 
TOil« la %fe®ir affi£%«ral atrwfe«3r«l ®tat#, 
& ©riftr t# »a*® tt* un4 to l®sa«B ©y® stmin*. th© imge of th® thia 
«:#0ti©a f4.©li Km® p:y#j».et«d in a iark rmm oato «. ®esle gmdtist«<l 4ato 1CK5 
41vi»ioa«.». Tim is.pp®rm .^B usM to pr©^««t tli« iaa®©s i« nhssmi la Figttre- I. 
S4»e® pplssm ^ per esat of the entering 
it ClS)». « aieropTO^#®'^ ®** witfe a earboa, aro wms ©ployed f©y 
tfe# soiare© ©f ligMs# A Sp^aeer pstrftgrapfeie .miar©seop© fitted with a Zeiss 
sier©pro,J©©tiQa pris» s#t &mr the «|®pi«©« ms ttsed with tlas Eeiss micro-
f-rojeetor ts |jr0drae« tfm i»g®s» A Imfg® Mrror d[efl©ot®d tl» horizontally 
pr©Jeet«.d i»g«s ioTO ®ato th# s.oal«#. Wie wait leagtis of th® se&l® 
ms Ijy. proj^^eting «ii i»g©^ of « stage mlerewt«r ©f fcaow® length cn-
t® tfee By mt&mMti&n the -vmlm at a tmit diirti8i<m of th© grafiuate-d 
«#»!« ©staM 1>® €fetai»d# ?®i? this »«t-»«p, wsiag «t li sm, ottjeotiT© of IBmA, 
O.^nfg" aatf witli an ©jeepis#® sf 10 X» It 'ems that ®«oh divisioa «fts equal 
to flit« t® mlmm t© «. »B..ga.ifisatioB of IM X» tti® pore epaces 
^©f '^^ isttacplsiw'a trm& thm- «»il almersle e-ad tfe© grmmi mas® »s ia tJi© ama-
:a®r tl«eeri^®i, »:fcotn»« 
Is orMmv that ©sst-west asi »orfefe»s«wtJi l©««tloa of raioroscopio 
fieia# #a the welimi®.®! «taf» ®oial4 t® read for orleofeatioa purposes while 
l«»g®« -s^r® toeiaag- ia tfe# dark ro«, a 1© watt stibstsg® mieromcGprn 
laap w«» sttfteh»<I elwps t# the rtagstaad# TOpportiag the mirror. Thm 
«f tfe© mieroaeop# Iftsp ms suffieient for readlag the poaitim 
of « tliSa ,«®eti0m ;f«t tis# 11 prodweed ^id aot hi^Efjer the proj-®etion of 
tfe® iaag»8« fhiw aides of ti» mirror w»r© «r»elo«e€ with walls of oar^board 
paittt»d blaek »q timt asay ®3ctr&a«otis light fr&m th# ®«rboB .sire would b© d©— 
fleet«4 or absaplseA# 
Pr©m to to IS M.mxbm@ wmrm rmqntrmA to tteastire SO t© 100 fields per 
thla s««tiom spa^ei at thr«# ia»» by tlire# TO* »8®pliag iaterral® • 
m 
yayia%iaaE 'fcetiwica. mmmplmm 'Air&mtlim&l orteafeatioa of pore ap&eeg with-
15""  ^ —— 
ffe& sssly®!® ©f vsriaao® t®e,lmlqa« totftioatei t^isEtt there l&rg© 
fr«B iiffer®at Qyliaders sud siaaller vari-
aMltty !>«%»»«»• 1isl» ®®©tloa« trmn saae oyllndsr (falile S)» From this 
it s#«ms. r©»«©mlble •fe© tmke mmrm ojliadsr sampl®® aad to mmlSB frnm^r this 
from mmh e^llaier# 
!%• Im.a heem s«gg®ste4 that r®salts by these methods •w©'ald h& laflasnced 
fey «»y jwrlce€ ®rieat»ti©» «f eloagatwd pc«r@ gpae®«, As already asjeatloaed., 
a© stMrntm ot ©rieatstion was .fo«a€ ta th® parRll®! to th© jmjor 
plaae® sf tl» aai fcrslmH profiles tstoa at th« Irogioa Ea^eriaeat 
S%stions« As ft f'ss'tfe^r ®hmk «n ©ri^atatloa thia seetiojas wre 
m4« ia ^lr« fr«athe silt l©sm profile nmir Cherok®©, on® of th« 
f^ir« "bsslBg e«t (mt in m ^rallel fl«a« aafl the ©th«r la e p®rp®»dlcul«.r 
pla» witM r»«|J#et th® stsrfac® of tiw p^roflle. • wialysis of th© ^ta, 
» «®»8aral5l.# Mffersmess w®r« .fo^ani as a result ©f tl» p®rpea<3i©ular aa<5 
pasmlMl ©ri«»tRti©a® «f tl»s« thtss gsetieas {fmblm S), If say distinot 
eri®«t«tlea »®r® preseBt It mem-m t hat th© Talass ohtsia#^ for lite TOltiin®-
-^feentAge p©r® gpie#® msttld he #itfe#r large ©r aimll for oa« direotioia with 
respeet to the €iih#r €i»etlsm, stepemiiiag tm %© preio»ii»iit orientatloit of 
th® »©r®s» From tl» data ia falsi© S it esaa h© ©«@a hy iaspeettoa there is 
as ®ttgg»stlom & swrtod ©riemtatiem ®f p«r©s ia tfc® TOrtlaal cr horisostal 
pl®.:a0S». 
fhe Kurf&e# layer® of ferstmll silt !©»« fro» sm&r Cheroke© (teihle 
S) w.er® 4mmmit tl»a the l&yer® of the- Mstrshall from Glarinda 
m 
fmhM §• Wttm&t ©f s«mpliKg sad orientatleja on tfe© weasrarenwiat of 'roltrae-
s«r®«Ei1»«» »©r® m&&m ia. tfeia mtsti&m %n the tershall silt loam 
py©ril«» 
Swrftee® 
Tftim s«elsl«s 1 foiws^-fw.roen'tag® 
piiiii* iini ai ©rieatftttoa ' por» spae® i* 




«11 H 10.S 
mf ll.S 
- # V m' 
.g •m' 1 12.4 
s «w 
m$ ¥ S,2 
» # f • 
i 812 S f.O 
m.z 1 18.S 
•@09 ¥ 17,S 
T 9.0 11.0 
• As - !,«« • • 
t «2I 8' 10.S 
i8i m IS.t 
«1S w 
616 w IS,® 
Z. SIS 1 8.7 
em 1 6*S 
m T ?.2 
«IS V S.T 
«ii t 0.7 
V 8.7 9.2 
0 - M* 
1 €»S m 8.0 
ms m 6,9 
.# ¥ 
• 4 •f • 
t mn H S»1 
§m H 9.S 
«» F 8.8 
#S1 T e.2 
sfi T 5.7 
» Si4 M •®.s 
iss • 1 s.s .  
«$? W 5.7 
€St V 4..7 «,S 
• »«» por® s.|m@« 
H** • Pl«» t© %fe« frefill 
t*** « pl«f® p®pf@»4iettlar t© th® prefil# ^nrto-em 
# • 1« -fcltia »®etloa ©©]^.let®d 
^ » S®il «sjapl«# oMiitee# wsar Isww 
1)* ffei® Is set sMTprislag ia view of tfe® f«ct tfeat the soil from 
Cfc#.r©k©-® l»€ li®#a ia 0»l'tiiniti©a aad ltt4 mtterm^ frcsa shmt erodes., -^ere-
ft8 soil fma elsrliDda Mai te®a la blw .grs*# so^ tor saveral years. 
B®® of t&# MieroaS'trie ti» Oc^ariag th« Strtietures 
of Tirgia «.M Soils 
la orter to efetaim ® sb»efc m. tli« applisabilitj of th® ^eroa®tric 
itwsthoA, 'mmmm'i&mmtm. wmre md© ©a tfeia fn-simre  ^ftrom axEdisturbed 
•»©tl (24) trim, a irirgiB aad « etilti-wate^ e«rfac« horlKon 
of tlte -fflilt i^sia fkm ®®»iple# wer® tak#a ftpproximtely si* 
atiles ©f efc#r©k«®||. I«(w»» fliis l^estioK ws seleste^ slme it -was pos-
«fbl» t© if#ewr« sm-plm r^preseatiaf th®s« two ^©ijdlttoas eaeistiijg witkin a 
few f©«% 0f •fteh ©t^er. S%nm t'te %op©g«tpfey of tlje area »®apled is practl-
eftHy Hat, i% prola-fttily mx% hm mmmmA ttei; iia<l»r ©aeh eoaditioii the rainlaaam 
wmast ®f »:ri©si®ii Mi taksm pls«e» Om.» thia s««ti©a fy® «aeli of four ssaples 
for h0i^ai«a wss witli kakell^® «»S keHoI.ith a» the isspi^gmtijag 
«» i»«crl%«4 fifcow®#. &«• »to»#©«FS« -pruf eefiiim «® pre-vionsly 
d©serlb®:d ms med la, 1^0 ffilsroiwtrio «3amlysi« of tJte thia ^9«.etio39s« Since 
til® data ta T»feles i «ad S t-i»% t3i® saaller tte® smufjliaag isfeerml 
tfe« grest-sr tk# aGewrfcey of -fee ofeta,imd for tl» g«i3.^ral TO&ii of the 
It m« dl«(eM©i i»« « ea® «• (laertfe-sotitli directioa) by two »• 
tilr®«tiea) awplliig iiifc®rml,» t!»e ssslleist even iafcenml possible 
witkewt ©ip®ri«ppiag ©f fielAi* 
"tli« iftts ©btaiasi «r« im tabl#» 'B.:^  % «t<l 8 mmd In Figure 4, 
It appmr# trcm tfe®## iftta that iA«a tfe« sa^lJmg iat#rml is <leere«is«d[# the 
m 
mriatsilitj ¥e"fcwe@a thia s#etlQiis fima Atttmrmat sseapling ejlinsS-ers is als© 
& md 7}m A SO per o«»t rsiS.'ttetloa ia the ai»tint of por» 
»p&o# a rmmnlt et e«l.tlTOtl@tt is show hy eonparisstts -with th© pore spa,©® 
<3f %h& vtrslia 8»11* fr#^«iey fllstrilmtton ef the for«e TO©s\w®g ehoirs 
tMt ttj.® "rlrgia selt. was imrm p^rcmw ( &s ©Tldeaowd th® fewer fields in 
:» |Jor®« w@r« fomd), 8tt4 h&^ a larger raaEiser ©f ©f &11, eiaes 
fall® Bl^f®rea»®s 1» tij# per© gpae# "betareeii virgia 
mn4. «eilg* Ifersfeall silt lornMm l/ 
WrglH 
'iiSm s®iiIoE To liSTse-fi© rceata g© 
Cyli»i«r »w%®r aa»%»r a""' p©r® sp^ttce x *•* 
^ 
1 S-S2. 14.0t 
t «4l SEg 14.TS 
, $ «48 sse 15.11 
4 281 It. 92 14.21 
1. «4f 27a 7.S0 
t 040 219 7.41 
» iil mz S.il 
4 ftSf. sa4 7.41 7.06 
* -• I%r©®a% of t.©t®l -rolim® of th® gampl# 
* fiateer of mi^reseopic wiaror«4 
X *** « s»«i wlwiB»«fi®ro®iitsg© f©r® mpmnm 
^ • Sell obtained rm^r C3i:®r©ke«, lorn 
tfefttt tfe,® T), Strikiagly sfeoira in the oas© of 
the o«ltlTat«<l soil is t}» r«pid i®0r©as© in the amiser of pores ia the sia# 
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SUMMATION PEJ2CENTAQE (VoIuTne) 
o  ^  OD o  ro 
^  Pi-ro  
Figure 4 Comparison of pore size distribution obtained by the 
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f1P«s ttfttwr® of tlw ti«» ^  th# pores wsswreA la tliii* sectiens of 
soil,, i% migljfe l» espe«t#d that th« aBO-«rtb ©f tt0»-<mplllery pores ae deter-
mittgd Igr tfc® g»-vity •©l«»«*wel^ % and the alcrometric t^ thc^e 
t>® la eleSie fcp^wa^sl* the 9 show that there 
t® se ©OBslfit®!^  i^lfttiemhlp fim tim ©i®t-hods.« la defining BOH-
e«fillary porosity la t©*®®- ©f s ims  of pores that do not hold •smter by 
aafiilliiSfy fere®% It is obTloas -fet th© teasloa ®xert®d on tl» aoiatur© 
im tfe# p0rm spa®«® will the to%«l ai»<5W»t of »o®^capillmry |>cares 
•Atek ar® %y #3Ep#rta.«atal jisethods# tlier®fore„f it sppears th»t the 
r«l«ti"r« ®f s-m-pillmry aad porosity ©btaised by the 
ssthoi Qt iytf tb« »o%lm will mry witls th# of th© soil oore 
tt®«4 w®ll as 'Qi# ia '*^teh It is allcwed to aljeorb laols-
ttar® t'vom m fre® water Sim« t&® h«iglifc sf th® soil cores tised ia 
tk«s« d.«t®r»itt&tl©w ms S«8 it osoi hm e j^eotei ttet th® data islll show 
m ^r«&%eT «ea^ of eft^lllary pores to ®xiet thaa ia aetmlly th© G:ebee* It 
ig r@asem«M# t®, "b®!isfs lisst th# larger aoB-Ks-apillery por®® in the pro*-
isity ©f th© trmm w*t«r e«.rfe©# also 'fe«e©a© eoii^letely filled with 
•wt«F affcer the cspillary pmrm had hme&m trnttirated, la the tipper seotion. 
i&f the eor® ©aly tie eapllle.ry por«s wetald Is# hoMisg water, ^th this 
»th©i, it pr&hmhly eaa fe® #xpeet«i that if -tti® h©i^t of the soil oolwm 
is .i»cr®as®dj». the tiss r#<|«ir@4: .fer the wetting -uip of the ooIuhbi will h® 
iat»r«»sed s® well »g th® »o«»t «f a^pareBt ao»-eapil3.ary por© spac®, 
Ao«ordi^  to -ih© c«|>illft-ry-ri®® foiwlm mmxtioimd abow, &n iaorease im 
h#l^ t of th© ©©IttfflB is iwrersely preportioml to iSt© ra^il of the pores. 
44 
Sia## th# ©f saBplisf ejliaaiSer is r®l®,tiwiy simll,, 4»5 cm», 
seia« e©apaeti0» j»y ©ectir darlag sa^liag "wfeicii will decrease th« amount of 
a«s-oaplll«rlly p0r©si% •fclioa.gfa st«ps have fe©@B tateea in designijjg the 
%0 eljjBimt® Utis .fei:et®r «£ sa l^lag, the extent ftsd 
r®.3jRti« l3^©rt8ta©e of tliie s^aree of errs-r ppobs'bl^ is amall, 
to «.©aBi#«iriag ti»- speeifie gravity, •^cl«»e»<^lgiit, mad. ©rgasie jsntter 
.(4f) 4».tm .ifer ths«® soils, it s#©as tliat th« laierosetrlo aetJiod 
iB©.r«- ao««r»tely tlw tnia TOIu® f ©r tfee atm»e&piilsry p©r© spaee, 
la all «» tli« epaolfio gmrity aai '^•©Ixme-^lglit valuea- iaereas®, 
th# wlw»--|».r0#»t»gi@ p&m spftee Aeer^feaes, It Is geasrally eoasiderecl that 
a® thes® ii»©reas®, tli® ©f the 'soil incrsmaes* indicating & 
Amrmmme la aai of th® larf#r»«sis«<l por®®.. iSiae® « high 
sme-ttst ®f orgaaaie ra&%t®r soafc«at la % soil •iooreft.ses tli® .speeifio gmTlty 
a»tf It ©an b® escpected to iaere&a# also the relsitiw aTsotant 
©f pe,r© %« •r©l'We—pere#»ta^ l>or« sp©.e® data TOggest that an iaa» 
©.ress© ia o-rg®ai« wttter «s0at:©»fc ism-mmmn tti® «csi^t of laoa-oaplllary pores. 
MQlgt»y '^wt«ngioa »thod 
!» ti» l«st f©ir ,^&rs, the ©aergy oom«pt of soil irooigttare mo?»®i©nt 
hss l3««3t appll#i! to p-or© sp-so® d-et«r2dmtio»».«- Jn. view of th®se recent ia-
vegtlgatlom, it was <l«eM®d to la#® (41) aiodifiestion of Child® • 
(It) prooo<i:«r« to 4@t©rwiai® por© sIk® iigtrilaitioa in saaples of tsudisttirbed 
soil* 
Soil for |>orosi% ietenaiaatioa®'%• 1:h.ss©11*s (41) jaoistixr®-
t®.Bsi©ft setliod -w&rm obtalasiS as larg® elo^ts whea saiaples for thia seotlon 
f&ble t* Swimpy ©f specifia gmwlty, permityg. mi orgaaie mtter itttraiaatioas .1/ 
Isfifoa 
S|5e«lfl© f©tfei O&plllmri-
gravity w®ifM p^r^sity ferositf perosity feroeats^s 
poi^ sp»®« 
{^g«iil« 
ft % % W ' . % 
S«pf^©« 2»« l*Of ff.8S s-t.oi 4*84 11.0 S.Sl 
Ag • li* 2, if las is^ss SI .01 s.ts 9.2 t.ts 
C » 4«® 2,ft l,®4 51*fS ZM 8.5 O.tf 
Stirfft©® 
(vlrgia) 2.4t 0»fS Si. 87 ®«88 uat 9.at 
Stirfas# 
(eulti-rat^i) 2.S9 I.IS §®.24 48.il T.Sf 7,0§  4.6® 
• - waas ©f tt^o to sis ssimplmB 
** «• se&ns ©f triplieat# 4®terai»ti0338 
l/ • Sesples of th« Marshall silt loam soil o'btslBed a®ar Sk©roke«, lom 
M 
ssti d«t«mi*ti0as wmm Is-siug taJcaat from, th® srea sisi miles 
»©atli of C!k»rak«®|i- l0wt». Stacs# imW»«apl«s of sir dry clods oould aot 
%® %akew-witfc&wt itstwTjtmg tlwli* aatmr®.! field oejaditloa^ the seaaBles imre 
fey «pr«ytag' wtwr ^bo tti« e-oil ewpfee® witte «a atomiBer* f© redtee# 
ftirtis#*' my as.Sf«r®:i»s •©ff®«'te ©f tfee mpruj mt the soil,oh0«s® eletfea 
wrnm f «ir«r tk« &i tli® »««> ms the Tolsffls-
»9ig»- ««apl»s fettt -mly tw® «* sa l»i^ t w©y« t&k#a wi'^  the toliaae-rseight 
s«s^I©:y« .Sfi»p:l«wi "W^m t© tb® wtt«4 sfOil in or<l«r to obtaia 
tim Isitial ia©i®ta-.p» Qoiifc«t» 
A pmrsm timt®fei(l<»gla#8 fasB l^ »pps?»t«« was esnplo^d in mkiag por« 
s|»e® 4«%®rBd»attom»* fhta e©i»ist®i & 40 em» siectioa of a 
&$ IS®# atteetted to th« st«« &f a perows »iBl;er#d«-gla»s taxmBl siSE 
«» ia ft® Immr ®nd %h» bwrett® tutj® fm« imerted In « TOrti-
©iii g'Mss ,i^ «®rTOls« ef sliglttly larger t»©r®» fM "tair«tt© ttalJ# e»d 
filled with mirmfrrnm wftter# ttisa l«r«r«^ lato the glass reser-
•TOir " t^eli w (sp^ciflo grsTligf • 2»9€4, 20®C»,)« 
Aa tlt« fMMJi®! sail b«3f®tt« tafe® werm lute tli® reservoir the heaTt^ r 
t®%m%ro»®<ti«tfeaa® fore®# imter sf tteroa^ t1» slntejp®4»flag® plat® of the 
ftiswael.*. fitis »so#®s mt«r wss r«©'wi«- fflie fnmml aai biirett® wares th»a 
ral8®€ slewly,; o»r® fe#lag tAea t© «liwys keep tlie lo-wer ead  ^the» b"ur»tt« 
tube tfe« h<mwy swf®ta#*. Tl» P'0«iti©a of «ie tetrabro^^-
«tl».a»-water wa.a r®eori»€.» ft.« w®tta  ^soil eore w®,g weif^ ed sjid. 
mm. '&m p©r©ias si3[^«rei»»gl«s# ftewi®!, fii« ««®pl® was satumtad from 
tl» %©%%©» 'bf' loweriag tii« fsiBB«l aad ^arett® t«%© 1» tfee reserrclr. After 
til# mmrpl® w«.«r .satwr«%:®4 tfe® fmmaeil -wma raised apiproxii»Rt©ly one em« Rii<i 
4» 
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sell h£i:& "bee® ate&m l>y Lwfc-S (St) te d#eip@!ags th© pei^ eability o-f 
S0»9 sells* Ttes.» tis»««^«.pllle:ry per®® aay hmemB of ©stplllary d.i».iision6 
SB6 ©aplll0.?y for©s t® eoiBpt#%ely ele««d watey moTeseint, Sine® non-
p&lm-T iasrt «»e4 la ti^ r#®s»-ttng tM soils, for thia seetion 
it msy -fc# ®»«iwd t'liat a »ier«»e^rl0 «aalysia lasasuj-wa tb.® aettml 
pdw #ig©s !.» »s sir dry gtftt©* ^ca* Vhm rmmms stat®<i 
it «•««» l^ giaal th»t dlff^r©a®@« %®%we®si thB &©%a«il and the effeottv© 
s4i!®8 e«3S hm »®,«we4 by «spl0yl»g tk® tirs wbho<is« This »asure showld 
.al«;© ^b® &v0mA ef iswelllag ©f & aoll from k ds^ te a wetted cojiii-
fkm flaet tk«t tfe# p®r® spaees- la tlm iry fi.n4 ia th« wetted soils tejid 
to tl» s«i» tetal fm tlie larger por® ®is«s (figure 4) is-
ii0«t#« tli&t the «ff#et of welliag is l®ss j^ oaowisee4 ia the larger pores, 
this is te b« e5tp>®ete<|- stooe the total wlume of wat«r filia on th© peripher­
ies • r®latiif»iy f«f iRrf© per®® wtli not Is© proportionately a® great as 
tfcst for tmsmt&um small, ffc® iis-fcrl'bTjtioa of t;li© mtmber of 
p©r#s of various #t«®s 4s f®bl# ? sfeows -ttiet th#r@ sr® a far greater ntiaiber 
©f th# «»ll®r»»®i«®d p#re» th&wt ©f tk® ia.rg®r» 
Jji t»dlcat®i In flgai® 4 by the mlm s»<J aaottaat ©f por®s stssller ti^ a 
©•SS **, tfe«r® mrm ®©re siaall pores pr©s®sfc la, the wetted (as determtEwsd fey 
tl» t«Hsi«3(B. method) is, tti® air ^ry eoadittoa ©f the soil (as detenaiaed 
toy the aicro®i«trlc method.) f©.r feoth tfi® ^rgin ftnd ealti-ffated soil«» Ther© 
dr® ale© m grm%mv ttusaat ©f pores (less tlsam 0.,.S5 rneum) ia 
th® TirglB, thsa la the etiltimteiS soil. loiwTerji ia ©©.Bfjsriag th® mall-
ait®# ©are® ©s a relati'w basis wltih tis® total aao«ife of pojres for the 8ls«s 
m 
»a©%a*®<3,, appears to b© « gr#«.%®r asewt; ©f sm l^ pores ia the eulti-
fstei. %Ma ia tto Tir^s 8©41» 
it is aot. teaowa wJMs-fciier .say sp-eeial sigaiHeaa©.® ean b® attached to th© 
pe.iat at "Aieh thm amme la th# oC the two a»th,od®. It %b 
ns% heti.m'm.d -tii&.t this p®iat will ®.l»ayB at .approxlraateXy the position 
Bhmm. i» Flgw# 4 sia#« .it T03ii©«fet#dly mrie« with tte so.il ^ype, mnagem^at, 
m&d. ottier factors* Bowwr, «a ladi^ atloM la giT®a of th® relative porosity 
of & mtl Isy tlift l#eftti0a ©f th® iat#.rs«eti©3a of th« s i^arws. fhis ts brought 
otit by ft eoaipsri»©a of tl» ««l%lv®,to?S ®ad virgin soil## For these two soils 
1% thttt th» larger %hm slm ot tl» p<a»e». ®t th® iHt«rs©otioa of the 
curves th© Bmller t©t®l voltj® cf I4i« p.03r®s-,. th® l©«s porou.g tfe.e 
®oil» 
Fer tl» pores ®mll#.r ttaa -O^SS .wn, is diameter as ghowj}. by iJi® curves 
ia f%ti» 4®. it i® ii^ -e€ that s» th» sl«e tk© psar®s deerease* th® <Slf3Per®nc© 
b#tw»ea ffee i»%.li®i:8 .iB&3P^as#a» -Bmss of this -Siffftrsn®® probably can be 
ftttribttt'®# t© p«t*'©gi»a l^e aler«(SO©jp® &>r it- is taiwm that the smeller 
tlw ©bje«t tl» more diffle-altly it i® reaolvei. &is4. the fearder it is to se®, 
iatreiittdiiig » «<jt2re« of «rror ia tfes #«t«s i^mtioa» Hoarever# 
#i»e# t.fe@ s«»ll®»t por® «J.®« is»asar#A (rsag© of #i« 0,.l mm.m mize iBterral^ , 
0»0fS«^#ltS. at. ) as sha#» iai Fipaire 4 is *11 m%&<m tl^  r#®3lving pwer end 
lisit® of ®.rror of by & p©trogip«-pbie sieroseop® (IS), the error 
ia this ©«#« ewa b« ©©»«ld®r-©id a#gli.gi'bl®• Jjioth«r ©xplaisstioa fbr tb# dif-
f®rm©(e set«i In tfe® i&ta ebt«lii®€ fey •&«. two imj b© attrlbttted to 
tlie »s »-«Bt-i©tt»d sfeov®^. ths.t mm w®t.-®r was absorbed by -Qie soil„ s l^l-
m 
maA li§€yttti©a sf the soil the el mm of tlie soil partioles ajad 
4»«sr®«.s«.d th& sise® of tit® f&mm-m Cetts«qa»Mfcly, tlm larger pore® beoaw 
^le& woiM e«®# -am is®r#&s« 1» tfe« b*a#®rs aad aggwgat© toI-wbssb 
:®# the ®asll®r per# »lis«s# R t® ishon^t timt tfe# latter, -explaimtlon my 
Is® a p®®®ibl,« isjt»fpr©tstiaa for tft© diff«r#a««» 0%talae^ fey th© two methods* 
Si»@ it'l# ftgr®«i that th® 3Arger*^la#d pome (or the arfei-
trarlly d»slgaRt#4 aewt-oapillaiT Mr® slguifloaat is «ff©©ting 
til# laflltfmtiom r»tt« of'water t-^ tisll.«®s.«« ©f gra-ritatioml fter®«s) 
timia th® s*ll«r«««tis«€ |5#r©« i^r ©©plllay^* p©r«s)j> it app^tmra ttet WRstir-
tim l«.r^r »©»« t» tliAm msnM .gi-r® q^goatltatlT© fiats tsfeioh 
w-«M i» iif-serHjiaf «»# tatcrpf^timg porosity of soils. By 
©aly tta# Isr^r :p©re.«j|. tl» op«»tl©a mt ralearometric aaaljisla- ooald 
hm sp«»d@€ mp# iaer«a«i»g tfe® ttppltesibtlity. and ws ®ftjl«.@ss of tltls methodi 
Im. soil «truetsir@* A wteroseoj^ie of Immr mgaifloaticm 
•TO«M «tl«» thm »ii®3:r®»«it ©f th® relgtiwly f@w pores found, iii thia 
seetioa# wfe.ieto at tke »,|^ lfi«a,ti©as ftr» too large to Im inelttdedl# 
Mttl« Mgaifiean.©.® i® «tt«©Ji®cl to attsB^ts to set arbitrarily ©ert&iu 
mim rmigmm for "ito. -©apillaj^ aad a«i®-e&p-illfi.ry por««*. Aa. i»o» 
ttoasi afea'w, th« a»tlioi ©owwaly ©laploy®# is eiateflLy arbitrsiry •d®peiidi.j9g 
«a th# li»its s©t f^r weh mrlalsl® fte.et©r8 a.s h«ig^t of th© soil 
«joiaii% of sMT-fRmie ».tter, and soil type® ?h© {tt-Tisioa of p©r« sis©« iiato 
t» gr#«p® Im fa. per»« -tiiieSs. mrm fill«a with wt#r aisd those 
ti«t «r# .»<»%# %«it .siae# as kaw Iseea agreed the 
i?«««lt® ©"btRia^ 'by o»« «e%li©d will sot with those of another obtained 
«aa#r slt^tly iif.f»r%at 0:««iittoa»* 
If mmm as th® mere used 
as t.li® p^oiisfe %«tw©»a ©aptl'Mry ®B(§ noB^apHlary por-es, then re-
tmm v«rt0«« metfesis wuld Tms ec!«|»s»1>l®.» K appears tfest laethods 
wliiA ©itpl.of'ti»^ ^mrgy oammp^ of mei«isia.r© «©T®mmt la soils ar® the »ost 
fr©*l«l2sg.« Bfjmm %,h®®® mlwe e« Ij« tB:%erpr®t0d also ia tern# of diameters 
mmA ®f T-etwrnM of p©r©a., mo dlfftoalty Ig ®3tp©rieaeed i» e©«parlag thes® 
4«t» wi,tfa -feosie efet&ia®^ lay tl» MeriOtotrle. s»tfeod* Mditisml Icoowledg® of' 
tile «oil md«r ©fe«#rwti©a it ofetaim©i. ii*®a th« wl.cro^trio method i« ei^loy-
S-uefe a» wamlysia a®% ©mlj pr©vii®s fuaatitatii?® data regarding the Bi*es, 
mhmptm, mwA arrangsBeat ef p,©,r® s^e®® Im ®€sapl@s of natural soil stmctiire 
tet sl»® «|wii%»tiw i»f#rw&ti0a of aboT® ®oil properties useful in the ia-
%«r|ir@t&tieii of tfc# 
filer# is »«» mmm for ehmimg tit© TOlstiar# &^ir&%@web t®1u© as an 
•arfeitrarsr il-risioa of tfc# |>©r® s|»&e«« tuA-o ei^ilimjy a-xad ao»->eapillar3r pores* 
It is eoBsli0r©i C^3 that th® »a®r®r to reach ti» arbitrarily <i»®lg-
mt«4 "v®l«e re»v«® ft© ws%«r fe«id la the larger pores, 
e&pill®fy Is ©.ftfrossfcinf mP9 Be»r Ifetis ^isttsre eontent,. wsd 
«t®r »0'r'@ra0at Is Terf nlm at iwistia*# 1j®l©ir the aoistwr© equiira-
le»t-. For moy toil»|, tt» »l®ter® ©-qml'wilest is prestie-isHy the es^e fis 
til© fi^iM espaei-^ (If).. fli©r®fer#, it #«®as tl*t tl® eoai'iitioaa «:xpr«ss»d 
by 111© term aetatur# ©ifatvaleat waM iadleat© dl'sdiia.g line hetwemt 
©mpillftr^f p&rem ta m ^W0s s&llm Thm jwleroiaBtrio ©.Bd 
hm «t-«4 %& tl» soa-Me&pill«ry per® spftee remgrn 
iat& *!ariow ©r ««te«4il'VlM©is» ©f ©izes imliaes of p«>r®s» fh« 
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"SKliii -Figwea 11 figar®# e.-tm mieropro^setioa tirsciagjB of th® 
®tm0"lair«8 •«3EJ%i'bit#4 Wy tim -rirgis aad <5w3.tlmt«d sewples of .Marsimll silt-
!©« obtaimi »ar ChmrQlmm, low* Tim wli® difl^r®B©«s la th© total 6.s30«iits 
of por# •fjtto## ia els® distrilsatioa the- larger peres, mad in th.® o«t-> 
liw# of afgiP®gat«« ft® »Mg,g©*t#€ by t&e arFaag«®Hfc6 of pore spao«« for 
tte#»# t«t soils a.r® afpai?^«fc to. t^e© tm traeia^. 
la a©w« of tfe® »i©ropr©J«0tioa trsolags f©y the soils st-udi©<3. does there 
.«p|»«ar to %© direction 1 ©ri^mtstios of th© pop# .sps.©«»g!,. 
56 
Figure 5, Microprojection tracing. Surface horizon, Marshall silt loam 
Stippled areas represent pore space. 44,5 X 
Figure 6, Microprojection tracing. Surface horizcm, Shelby silt loam. 
Stippled areas represent pore space, 44,5 X 
57 
Figure 7. Microprojeotion tracing. A3 - 22 inch horizon, Marshall silt 
loam. Stippled areas represent pore space, 44.5 X 
Figijre 8, Microprojeotion tracing, 83 - 20 inch horizon, Shelby silt 
loam. Stippled areas represent pore space. 44.5 X 
58 
Figwe 9, Microprojeotion tracing. C - 40 inch horizon, Marshall silt 
loam. Stippled areas represent pore space, 44,5 X 
Figure 10, Microprojectioa tracing, C •« 29 inch horizon, Shelby silt 
loam. Stippled areas represent pore space, 44.5 X 
59 
/ 
A 0 0^ 
^ ir 
figure 11. Mioroprojection tracing. Surface horizon (rirgin), Marshall 
silt loam. Stippled areas represent pore space. 44,5 X 
h 
V  
Figure 12, Mioroprojection tracing. Surface horizon (cultivated), Marshall 
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slcro»e%fi,e «io.l^si8 •of m>r« field® p«r seetioa* 
By thtiS mthod tfe® strttotaral 4iff®r«ite#8 between, tli© Ifershall silt 
loss aai the Sbelbj silt soil pyefiles wer® oo»pared» fhe fsot th®t a 
r®lativ#ly large irartjer of lftr,g®i*«-«t£®6 pores are f<nm<3 ia Ag horizon of 
the Bfershsll silt l<ja» as w«ll as im the s-wrface layer helps explain that 
sell*© high iaflltratlom rate.* Strikingly ©ho^ ia t}» Sh^llsy is the high 
dsBstty of ii» B horl»a and th« decrease Isi th© ®t8®s ead a,ra©«Mte of aoa— 
©apillary p©r«» with «a. iasr#®.®® ia profile depth. 
Mn of the «ier©s®%rie procedtar© l.s that It permits actu.Rl oh-
»«r«ti<aa ©f th® »«^«r#.# slis#®,. s!mp«sp TOlw»eSj» aai aistribtjtions of the 
'poreBm Thm s»t.h©d »ll«»s th® qmlitatlT® ©stijaatioa of mtti3rsl pore spsc® 
1» ®-«!jpl©e of «sdl«t»3i5sh®d; »J1, a ii«0mr&3s«nt a#©e»sary for the eorreet 
&pp»it-al {rf hetwest ©-tti^r mt-u»l phenotnem snid soil pore 
ispao®, fhe r«TOlt» of tli« sttJs3i#», Aowthst a (pftatitati^e «3cpres-
siom ^ pore ®«a hm ©fetatoe'i fey « aiorometrio e.salf«is, 
ffee r®Jati^eaa@hip of til® str««tiire of air di-i#d soils to wetted soils 
la«» hmem, hmu0i^ owfe is gwphiomlly shomi im, figure 4» fhm grwelliscig of 
s«il@s ttpea b«iHf imm 'feeea »i^g»8t«€ »# a faetor of gr®®t imijortase© 
la the i»filtratioB of water lato «oiI«* If soils sw#!! & gr«at deal, e-ren 
thmk^ iBltial aoaa-o'spllisry porosity fwioimt i® large, the effeotiw por® 
siee may "b® r«d«©®d to ft «i«# that gra-^itatioxml m^reiae-at of water through 
th« profil# will h« 8®ri©««ly iy «ispl©yliif h©th the aiiorometrie 
rad th© t«Mim iaforwatioa caa b© ofet&i»«d with regard, to the differ-
mmm %«^%we«a ^ p@r© gpao« of ths eoll ^«s iry «i<4 wfesa. wt #ii-eh shotiM 
gif# aa li®& of th© exteat of swi&lltag. 
m 
ftm ©f wettt-Hg tip soil cores ead d^tsnainlng the soil po.r® space 
r«&tioBships hiR0 0f%«a hmm. mmM mmd ia th® ease of -iiie Harshall silt loam 
(SI) that soil t© haw a «:ther tasiform eapillajry,. iK5ii»«aplllary, and 
total porostt;^ thr©«^sHt %!» ^^Ire profile, Alttowgli mneh Infonmtion is 
msetulft t% wm km^lM:gm of tM size distriBtitiea of ths por©s in the 
feorl»m# espeoSftlly Iw tfe# uea-Msmptllayy rmmg©« ©ata obtained by th® isiioro-
»trf.© s»^©tf mmplm &i th» Marsltsll »il% loam profile t&kmm. nesr th© 
sa®» loeatlsoa. im. a'beTO ntudy imSSm^e4 that th# si®© ©f the no-a-
©ftpill.&ry p0r»s d«er®«s.®i with <S©|jtk|^  ©sceept iia tti« Ag • 22 In^ horiaoa where 
tiisre ft gmmt^r maijer &i the Imrger por«®, ¥ariatSo33® ia tfet© siee dis­
tribution 0t mttikmr ©apillarir or JEioa-sapillsjY ®ay aot be abosm "by the 
total a»}«st0 of eapllJary «»€ »©ii*^^p>iH«3ry pore ^p»e0s serrated at soxoe 
arfeitrftrj ^lmt« sr® ysssibl© p©re sis® distribwtioMB -sAieh wuM 
yl«l^ the mmm total ©a^illsry ©ad usa-espiH@,rj por# spse«8.» though 
Wils my Mw the s».» tot®! perosity «.© repealed "by th© Jaicr©ra»trio aiaS. 
teasiea -swttiois# th«y say hm'm m.rk0d diffmsmmsm-e ia the dlstrilmtion of pores, 
|3iff#r®»t p«r® ®pae« e«a mew la different soils -wliiek Mve the saw® 
total |»re®ttt«i,ge p«re ffp-eee* It Is psssibl® t© #©fi2ae VBriouB gr«.d©s of soil 
hf rst.i© ©f t!t© total t&1i3®b ef por®s of a c«rt®ia size class 
©itker to -fe:® t0tttl por®8-l%y of tfe® «©ll., or to the total araoaat cif por« 
mmem the sea-^saptllftiy 
'^ etlwr ©r b-o% tlso p®,re® are ia mtmr® i« Relieved to "b© 
m&tMr ffeeter imflneaeimg ead oth©r soil propertle®* Soto idea 
0f tlw ©xtemt 0f property mmj b® h&tf from a t-Jiis s#ct3.oa steady cf a eoll* 
aaS' it »y b» Amm. by mieroprojeetloa traolBgs. fh@se traei.^s s®y b© coai^  
wltti of tim ©"fcfe«r Isorlseas ia #» p'ofll® or with otfaer profiles. 
Siae# &m% ^ th® soils et ftgrieyltmriil i^ ^rfeaate® for a gr®ater 
l«sgfcli of tlB» ia th® ms«%Tar»te4 tltsB ia %fe& 5»istur® ooaditioa 
as-d rnaay ©f th® mrfmsB sells t&r sfeort#i* periods of tisie &r® la an air dary 
mn of #©11 wtrsaetar# ift tooth tfe® wet ©,ad dry state should, he 
Qt mgrtmnltmml -si,gslf£©»»«.. 1% Is siow gsii^ mlly emslto.r©d thst tfi;® struc* 
tB-ra-l arottiltl'fsai ©f %ke rnvtrfwrn »<sil prtor t.© a mi» -will defcermiH)© to & large-
extent til® '«mow^ ®f wm.'te-r iafiltrmtlag tet© tte soil» A b®tt©r idea of this 
of O0»dltiea ©s® tw firoa a mieroiwtrie aaalysis of thin sec-
tiea-# of »6lM Im ©mj'eaetio-n witfe mtfeod® wiiioti to meas-ure #i® struc­
tural a soil* 'fh®re®» th@ erdiaftry .ra&thoi! of .aggr#^t@ analysis 
i«ike« it possiH# t© pesttslate sptifflaa sis# of g3rs«i«l® fisr th« most beae-
fieiftl «L»r«,ti©m aoi tafiltratlaa oosditltes® iB «oil« ».s well as stmctaral 
it i« fossil)!# t© »¥»#rw wer©seopl«alt^ the ^ctmal optiMm pore 
«f®o# mrwegsiwit ©f aggr^gat®® ssfi p®tt«ra8 la thin seetioas, Moreowr^ the 
4i«tame aggi^g«t#s sf €lff©r®at siae-e. ia their mtmml strtKftwml, 
eoaiitloa ®«tt »sasisr#i«. 
of tfe® r®l#.tt«a of por« te soil inflltratim rates, th® 
Bii®r©i»®%rlo 0f Rffralaliag mst-tir&l porm spao# was lasei to maaur® tha 
is .s%ra©%wr« ©f IferAmll silt lo^ «upf«e@ ®oil tmn « loag-
©»ltiwted fieM mnA tr&m s» ar®«; of -aHBrcilfeea pr®iri9» fh« eulti-
Yfttfti erea m.# to hm^ T.»06 |j©r ©®Ht perm ®®aee as ®g«-iast 14..B1 per 
e«a,t f«.r tk« l®ad, Th.««® di.f.f#rem««s m.fe# jw&dily apparent 
th® d®t®rlerftti«a. of ®t«©t«r® from ®e ®tti3a»®4 ttllag® aa  ^ help explaia th® 
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si«m,ST Mm comtmiom 
1* In the p.r®««Kfc the p&rm spae® r»latio»sfeip« of the Sfirger-
®l*«d p0rmm {imn-^m.pitlm.ry rmge) of t-hr®-® profiles and of a wir^n and culti-
«3tt0i hsriBea m 8®tl wmr@ and 001^5® r®d, 
S* A iBl®:?oi»'ferie s®tliod ^ployisig wa aiaptatios of the Sosiwal (21) 
tsefejaiip® f&r "Ife# "s»®ltMB®-<if»er®emtagp8 ef »la®ral® i«. this seetioas or roeks 
was appll®# to ifce s®a«a,r©m©fflb Gt pore- ®p&e«8 ia tM» seoticm.s of soil» 
i, H«»ae'rpholofieal stadl®® ©f tfeia 8®©tio»aB of tto m^ral structure 
©f tfe® Marslmll «M Stol'S^y »ilt 1«»» profile8 informsitioii eotasera-* 
i»g their pltysle&l pre-pertl»«. porosity of th« Jiarshall was such greater 
t&roiigfeeat th® wh®!# profll® than la tb# Sb®lby» Pariti®rsa>re, the ooourr^nc© 
ef lar^ f©r«« ©esttwM-i ^ m gr®at®r- 4«pt& ia th® Marsha 11 there b«lng m&ny 
merm large per®# is th# MS i»«h sm.p%& (Ag) of th® Iferslmll thas la the EO 
iaefe sraifl® (l) ©f tb® Sliii.'by, fl» amerie&l mlaas for -roltaae-peroentfi^ c 
df per# #p®e« aiff®r®at 4«tths is th@ two fe«ria©m ar® gtv®n» 
4» A study WRS M«J« of tli® TariafeilSty lis por© spaee ens omitered is 
»13.«» A systewati® methed of sele.etlag iticroscopic fields for 
m®«8iirlaf pern ep®c«s ia « glwa this* sestloa ges'r© a aor© ©ec i^rate estiBJat® 
of tii« geB®r»l Hsea® tfeam dli rmadea swapliag, I» tlie 8«ils studied^ there 
TO.® aso eri©»1s®tio® of per® spe^e# i® the plmsm of th® soil 
Iwrisoa er ia ® pl&» p®rp®aidl«s«ilftr t© th® li©riz^B» Ihere was greater Tari* 
ftfeilitj? b®tw®ea iii4iTt&ial sa l^iag cylisders^ nslag & tbr&m mm, by three bk;. 
ss l^isag# thm. wkm »• om «ai* fey mm,, asasipliag iMmnrml was ©znployed. 
«? 
S# it; *® that tfee method of -srettiag wp soil cores md de» 
tanalaisg tlie s©.il pore spao® relatioasfeips bjr s.p«elfiQ gra.vi%- vQlxsm-m 
weight gmw iata ^iefe »«r« ©a arbitrary faotors swdi as 
height ©f ttie sell e©l«sa mod tliw® ©f wetting, ©f •feh® s©il oor©s« This method 
fttraishei aaly intm-mAttmi r«gsrdi»g tins total, esptliary, aad Boa-eapillary 
pore mp&e<& ia mtlm* 
0» fhm mMti&nwkip ef th© mtaral strwetur© of air dried, soils to 
wmttaS milM Mb hmm s1i«TO:« 
?, '&« por» spae® relatlwships of a etaltlTBtei aa^ a Tirgin surface 
»il liorl®<* wmrm .1^ r«®ults A«w©d th© ^Irgia soil had twice 
tfee wltiMf. of p©Wf«  aM « htgimr p®re«.tage ei lar^- pores thRn di^ the eultl-
Tat«d mtlrn 
S. fh© »iero®»trie »i«thO:«i of d®t©:r»tai«(g, porm spao® was compared with a 
ai©i«tsr®.*t«-rf.0a ia©tfc®i, fh®' wiBtiiy^-^sBSiea method yielded pore apac© 
val'ti®® ©©^arsfele to that ©|jte.is&<3: toy th® mlcr©®@tris is®th<^ for e cultivated 
sui ft ^rgla «<aSl* 
f* M, apparatms wss <l€fris®d -Ai©.!! »4:© possibl# th© qaiek asd. easy 
traeiag of pr®J»et«.i, mleroseepi® ii*ese s^il in the rtatxaml state as they 
ap»ar«i im tkia s«otl©fw» ft also fme41.itat.ed tti© cowm^rlmn of por# spaces 
©a the "bftsl# ef simp®,, siig® dlstrihwtic®, mn^ ymlwm, 
10* It *fi® shewn that » laao«tl«<3g^ of th® distri%i«%lon of pore spaces in 
Mtaral wil® is «s li»p.©rfcaHt., If set wore »o,^ as tis total aistoimt. 
11* M. «(g-TOats,g® of ill® sier©a«%rl© »tho<i for th« deteraiBatioa of por® 
sp«©« 1« that It alloir-s tito qii«lttattw estimtioH of ssttiral por© smce 
m 
ia s«ple« 0-f , #©11, m a«e«s«myy for th© oorrect 
appraisal of th# rslatioasfelp® hmtmim ot'imr imfe»yel soil ph®ao«na& soifl soil pore 
ep&mrn 
It* fh® »l«rcp»trl« teehnlqae <l««0rl%®d la.this th«ai@ has "b#«a shosm 
to wtisfscstofy .fer tfe# tloffl of pore, »p&0« r«letioiMi3tip«- ia solle. 
C9Bfci»i#, with mtl asi«ter« it pr©rt^:«s addltleaRl for the 
,lafcerpr®tati©m «ad aaJ^rsifeaiitftai of n&fmml ,«©11 
69 
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